The corrosion of metal surfaces causes huge financial damages to the industries annually, what has lead to an increase in the search for substances that can slow down or prevent corrosion rate. Green inhibitors which are biodegradable, without any heavy metals and other toxic compounds, are promoted. Amino acids are attractive as corrosion inhibitors because they are nontoxic. We have used methionine as corrosion inhibitor. Materials under investigation are two kind of low allow carbon steel marked as: Steel 39, Steel 44 usually applied to concrete as reinforcing bars, and manufacture in Elbasan. The inhibition effect of methionine on the corrosion behavior of low allow steel is investigated in sulfuric acid in presence of chloride ions, in form of NaCl (H 2 SO 4 1M + Cl -10 -3 M). Potentiodynamic polarization method is used for inhibitor efficiency testing. The pitting corrosion current shows that increasing concentration of the inhibitor causes a decrease in pitting current density, and inhibition efficiency increases with increasing concentration of the inhibitors.
Introduction
The study of steel corrosion phenomena has become an important industrial as well as academic topic [1] . In recent years, a number of eco-friendly corrosion inhibitors have been exploited as green alternative to toxic and hazardous compounds [2, 3] .
The amino acids which contain carboxyl and amino functionalities bonded to the same carbon atom are non-toxic, relatively cheap and easy to produce in purities greater than 99%. It has been shown by various authors that some amino acids can act as corrosion inhibitors, which has generated an increasing interest in these compounds as substitute to conventional corrosion inhibitors that are usually toxic [4, 5] . The present work was undertaken to investigate the corrosion inhibition behavior of methionine on mild steel in 1.0 M H 2 SO 4 + 10 -3 Cl -solution. The experimental technique used is potentiodynamic polarization.
Experimental
The samples used in the chemical investigation are with sizes (D=6mm, d=4mm) and inside a Teflon tube having fixed with epoxy resin as shown in Fig.  1 and the methionine structure in Fig.2 . Prior measurement, the steel samples are polished with different emery paper, rinsed with double distilled water and dried in air [6, 7, 8] . The measurements were conducted in 1.0 M sulfuric acid + 10 -3 Cl -solutions at the following methionine corrosion inhibitor concentrations: 0.25g/L, 0.5g/L, 0.75g/L and 1g/L. All tests were obtained in deaerated solutions.
The concentration range of inhibitor employed was 0.25 to 1g/L as presented in Table 2 .
Electrochemical potentiodynamic measurements were carried out in a three-electrode electrolysis cylindrical tempered glass cell. Steel 39 and steel 44, an Hg/HgSO 4 electrode and platinum electrode were used as working, reference and auxiliary electrodes, respectively.
The polarisation curves were recorded with a Potentiostat/Galvanostat/TACUSSEL PJT 24-2 model at a scan rate of of 3x10 -2 V/min [7, 9] .
The linear Tafel plots are utilized to provide information about the corrosion rate of mild steel and inhibitor efficiencies in 0.1 M H 2 SO 4 + 10 -3 Cl -solutions containing different concentration of methionine.
Table 2. The matrix for potentiodynamic measurements
Corrosion current density was determined using the cutting point of Tafel extrapolation line and v corr was calculated according to Faraday's law [7, 10] (1) (1) where a represents the atomic weight of the metal (a=56 g/mol), i -corrosion current density in (µA/cm 2 ), n -the number of electrons exchanged during metal dissolution (n=2), D -the density in (g/cm 3 ) (D=7.86 g/cm 3 ) and K is a constant which equals to 0.00327 if corrosion rate (V corr ) is calculated in [mm/y] [8] .
Inhibition efficiency (IE) is calculated by the following formula:
Inhibitor Efficiency(%) = [(CR uninhibited -CR inhibited)/ CR uninhibited] x 100
(2)
Results and Discussions
The potentiodynamic polarization behavior of steel 39 in 1M H 2 SO 4 solution with 10 -3 M chloride ions in the absence and in the presence of different concentrations 0.25g/L, 0.5g/L, 0.75g/L, 1g/L of methionine is shown in Fig. 3 . The corrosion rates (mm/year) and protection efficiency values using different concentration of methionine are presented in Table 3 .
The inhibition efficiency of our corrosion inhibitor against the corrosion of steel in 1.0 M H 2 SO 4 + 10 -3 M Cl -can be explained on the basis of the number of adsorption sites, their charge density, molecular size, mode of interaction with the metal surface and the ability to form a metallic complex. The π electrons and free electrons on the S and N atoms form bonds with the metal surface [8] .
In addition, the corrosion rate decreased with the increasing concentrations of the corrosion inhibitor. This point can be explained by the adsorption of corrosion inhibitor molecules on the sample surface, forming a protective mild steel surface [11] .
The presence of the amino acid inhibitor decreases the corrosion rate and increases the inhibition efficiency as shown in Table 3 , due to the adsorption of amino acids on the metal surface. Accordingly, the inhibitors are found to retard the dissolution of the metals and act as mixed-type inhibitors. The presence of R-S-R in molecular structure of methionine provokes an increase of the inhibition efficiency, which can be attributed to the fact that the sulfur containing amino acids can be adsorbed as bidentate ligands in which surface coordination is taking place through both the amino group (or carboxylic group) and the -S-moiety [12] .
Conclusions
From the above study it may be concluded that:
• The methionine act as an efficient corrosion inhibitor on a mild steel surface in 1M H 2 SO 4 in presence of Cl -.
• Potentiodynamic polarization methods show that Steel 39 and steel 44 present higher sustainability against corrosion in this aggressive media.
• The presence of the inhibitor (methionine) significantly lowers the corrosion rate.
• Methionine mitigates the corrosion rate of the steel 39 from 2.32 mm/year to 0.59 mm/year and for the steel 44 from 3.31 mm/year to 0.62 mm/year.
• The inhibition efficiencies of methionine increased with increased of inhibitor concentration.
• Methionine gave 74.14 % and 81.27% inhibition efficiencies respectively for steel 39 and steel 44.
